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© An apparatus for use with a video tape (I) having 
a longitudinal track (LTC) having an address signal 
recorded thereon, and successive slant tracks (TRV) 
having a video signal recorded thereon and an in- 
formation signal recorded thereon at predetermined 
intervals. The apparatus comprises a magnetic head 
unit for reproducing the video signal, the information 
signal, and the address signal. The information sig- 
nal is applied to a puise generator for generating a 
control pulse signal (TCP). The apparatus also in- 
cludes an address indication circuit (12) which pro- 
vides an address indication in response to the ad- 
dress signal (TC) or the control pulse signal (TCP). A 
control circuit (II, 13) is provided for coupling one of 
the address signal (TC) and the control pulse signal 
(TCP) to the address indication circuit (12) selectively 



in response to the speed of movement of the tape 

FIG. 3 
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VIDEO SIGNAL REPRODUCING APPARATUS 



BACKGROUND OF THE INVENTION 

This invention relates to a video signal re- 
producing apparatus and, more particularly, to a 
video signal reproducing apparatus for use with a 
video tape having a longitudinal track having an 
address signal recorded thereon and successive 
slant tracks having a video signal recorded thereon 
and an information signal recorded theron at pre- 
determined intervals. 

In editing a video signal recorded on a video 
tape, it is important to achieve time related in- 
formation specifying the distance of movement of 
the video tape. It is the conventional practice to 
provide such time related information by employing 
a time code signal recorded on a longitudinal time 
code track (LTC). Although this approach is sat- 
isfactory when video signal reproduction is per- 
formed in a normal mode, it fails to provide any 
reliable time code signal when the video signal 
reproduction is performed in a slow mode where 
the tape speed is too slow to reproduce a reliable 
time code signal. In fact, any reliable time code 
signal cannot be obtained when the tape speed is 
one-fifth or one-tenth of the normal speed at which 
the video tape moves in a recording mode. 

In order to avoid the problem, one approach 
employs a control signal recorded on another lon- 
gitudinal time control track (TRC) at predetermined 
intervals, for example, of one field to update the 
time related information specified by the last time 
code signal obtained when the time code signal is 
stilt reliable. With this approach, however, the con- 
trol signal itself becomes too unriliable to update 
the time related information correctly according to 
the distance of movement of the video tape when 
video signal reproduction is performed in a slow 
mode. 

Another approach employs a signal produced 
at predetermined intervals of the distance of move- 
ment of the video tape from a timer roller having a 
video tape wound therearound at an angle, for 
example, greater than I80°C. However, this ap- 
proach creates other problems. First, it requires a 
space consuming timer roller, resulting in a large- 
sized apparatus. Second, the timer roller rotates in 
a frictional manner with respect to the video tape 
and damages the video tape. In addition, a slip- 
page would occur between the timer roller and the 
video tape, resulting in an error between the num- 
ber of rotation of the timer roller and the distance 
of movement of the video tape to cause inaccurate 
time related information. 

It may also considered to employ a time code 



signal recorded on one of the user's bits of each 
slant video track (TRV). However, this approach 
reduces the number of the user's bits alloted to 
users. 

s 

SUMMARY OF THE INVENTION 

Therefore, it is a main object of the invention to 

to provide a video signal reproducing apparatus which 
can provide a reliable time code signal even during 
a slow reproduction mode without any additional 
mechanical part. 

There is provided, in accordance with the in- 

75 vention, an apparatus for use with a video tape 
having a longitudinal track having an address signal 
recorded thereon, and successive slant tracks hav- 
ing a video signal recorded thereon and an in- 
formation signal recorded thereon at predetermined 

20 intervals. The apparatus includes means for re- 
producing the video signal, the information signal, 
and the address signal, means responsive to the 
information signal for generating a control pulse 
signal, and address indication means responsive to 

25 the address signal for providing an address indica- 
tion. The address indication means is responsive to 
the control pulse signal for providing an address 
indication. The apparatus also includes control 
means responsive to the speed of movement of the 

30 video tape for coupling one of the address signal 
and the control pulse signal selectively to the ad- 
dress indication means. 



35 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail 
by reference to the following description taken in 
connection with the accompanying, drawings, in 
40 which: 

Fig. I is a diagram showing a tape format of 
a video tape used in the inventive apparatus; 

Fig. 2 is a diagram showing a detailed tape 
format of the video tape; 
45 Fig. 3 is a block diagram showing an output 

stage embodying the invention; and 

Fig. 4 is a block diagram showing a video 
signal reproducing stage associated with the output 
stage. 

50 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings and more particularly 
to Fig. I. there is illustrated a tape format of a 
digital video tape I used with the inventive appara- 
tus. The video tape I is shown as having" a longitu- 
dinal track LTC extending in the longitudinal direc- 
tion of the video tape I and successive slant tracks 
TRV extending obliquely at the same angle with 
respect to the longitudinal direction of the video 
tape I. The longitudinal track LTC has a time code 
signal that has been recorded thereon after bi- 
phase modulation. The slant tracks TRV have a 
video signal recorded thereon. One field video sig- 
nals are recorded in sections on a plurality of slant 
tracks. 

Referring to Fig. 2, which illustrates the tape 
pattern in greater detail, the character MF des- 
ignates one field section including a plurality of (for 
example. 10 or 12) slant tracks TRN to TR(N + X) on 
which a magnetic head is scanning to reproduce 
the one field video signals. The arrows indicates 
traces of scanning of the magnetic head. Each of 
the slant tracks has a plurality of data blocks hav- 
ing various kinds of signals recorded thereon, the 
signals including a track code signal which in- 
dicates where the slant track is from the first in the 
field section, a block index signal which indicates 
where the data block is from the first in the track, 
and a field index signal which returns to its initial 
state each time four field sections are reproduced. 
The field index signal changes to 0, I. 2, and 3 in 
this order each time reproduction advances from 
one field to another field. In addition, an address 
code area ADR is provided near the trailing edge of 
the last one of the slant tracks of each field section. 
In order to reproduce the data, which are recorded 
in sections in view of data drop-out considerations, 
in a predetermined order, an address code is pro- 
vided for each data block. 

Referring to Fig. 3, there is illustrated a - 
schematic block diagram of a time code signal 
output stage. The time code signal output stage, 
generally designated by the numeral 5, includes a 
time code reader 10. The time code reader 10 
receives a pickup signal PUTC fed from a mag- 
netic head and reproduces a time code signal TC 
which has been recorded on the longitudinal time 
code track LTC. This operation is performed in 
accordance with a clock signal extracted from the 
pickup signal PUTC. The time code signal TC is 
applied through a gate circuit II to the load terminal 
of a time code counter 12 which has a clock termi- 
nal coupled through a second gate circuit 13 to a 
time control pulse signal TCP fed from a memory 
switching control circuit 31 (Fig. 4) and an up-down 
terminal coupled to a forwards reverse signal FORE 
that represents the direction of running of the video 



tape I. 

A tape speed signal SPD is applied to the first 
gate circuit li and also to the second gate circuit 12. 
The tape speed signal SPD is a one-bit signal 

5 representative of the result of a determination as to 
whether or not the speed of movement of the video 
tape I is smaller than a predetermined value which 
may correspond to the minimum tape speed above 
which the time code signal TC can be read reliably. 

w For example, the predetermined tape speed may 
be set at one-fourth of the normal tape speed used 
in a recording mode. The first gate circuit If opens 
to communicate the time code signal TC to the 
time code counter 12 only when the tape speed 

15 exceeds the predetermined value. The second gate 
circuit 13 opens to communicate the time control 
pulse signal TCP to the time code counter 12 only 
when the tape speed is smaller than the predeter- 
mined value. 

20 Referring to Fig. 4, there is illustrated a video 

signal reproducing stage. The video signal repro- 
ducing stage, generally designated by the numeral 
20, includes a series-parallel converter 21 which 
receives a reproduced video signal Vin and con- 

25 verts it into a corresponding parallel data signal. 
The output of the series-parallel converter 21 is 
coupled through a latch circuit 22 to a video signal 
memory 26 which is shown as comprising three 
field memories 23, 24 and 25. Two of the field 

30 memories 23. 24 and 25 are required to operate in 
a data writing mode where a reproduced video 
signal is written thereon since, in a slow reproduc- 
tion mode, the magnetic head scanning traces, 
indicated by arrows TRN to TR(N +X) in Fig. 2, rise 

35 with respect to the video tracks TRV so that some 
magnetic head scanning traces extend over two 
field sections MF and (M + I)F. The other field 
memory is required to operate in a data reading 
mode where the written data are read therefrom 

40 during the data writting mode of the two field 
memories. 

The first, second and third field memories 23. 
24 and 25 operate under the control of a memory 
control unit including a write address counter 27, a 

45 read address counter 28, and a memory switching 
control circuit 31. The memory switching control 
circuit 31 receives a reproduction information signal 
S6 recorded on the video tape I and a reproduction 
mode selection information signal S7 provided 

so through a control panel. For example, the reproduc- 
tion information signal S6 may be an address code 
signal recorded on ah address code area provided 
near the trailing edge of the last slant track of each 
field section. The memory switching control circuit 

55 31 produces an address load signal S2 to the write 
address counter 27, an address load signal S5 to 
the read address counter 28. and a time code 
control pulse signal TPC to the gate circuit 13 (Fig. 
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3) each time it receives an address code signal; 
that is when reproduction of one-field video signals 
is completed. The address load signal S2 has an 
address indication which specifies a memory area 
on which the video signal is to be written. The 
address load signal S5 has an address indication 
which specifies a memory area from which the 
written video signal is read. 

The write address counter 27 receives the ad- 
dress load signal S2 fed from the memory switch- 
ing control circuit 31 and starts counting reproduc- 
tion clock pulses S3 from a count corresponding to 
the address loaded by the address load signal S2. 
The write address counter 27 produces a write 
address signal SI to the video signal memory 26 so 
as to write video data on a memory area having an 
address specified by the write address signal SI. 

The read address counter 28 receives the ad- 
dress load signal S5 fed from the memory switch- 
ing control circuit 31 and starts counting reproduc- 
tion clock pulses S3 from a count corresponding to 
the address loaded by the address load signal S5. 
The read address counter 28 produces a read 
address signal S4 to the video signal memory 26 
so as to read video data out of a memory area 
having an address specified by the read address 
signal S4. 

The video data read from the video signal 
memory 26 are fed through a latch circuit 29 to a 
parallel-series converter 30 which converts it into a 
corresponding series signal Vout. 

The operation is as follows. Assuming first that 
the video signal is reproduced in a normal re- 
production mode where the video tape I moves at 
such a normal speed as to permit reliable reading 
of the time code signal TC recorded on the time 
code track LTC, the tape speed signal SPC has a 
value representing the tape speed exceeding a 
predetermined value. As a result, the gate circuit II 
opens to communicate the time code signal TC to 
the load terminal of the time code counter 12, 
whereas the gate circuit 13 closes to interrupt the 
time control pulse signal TCP to the time code 
counter 12. Consequently, the time code counter 12 
updates its count to a value corresponding to the 
address loaded by the time code signal TC each 
time a time code signal is applied thereto. There- 
fore, the time code counter 12 produces an output 
signal TCout which is substantially the same as the 
inputted time code signal TC. 

When the video signal reproducing operation is 
changed from the normal mode into a slow mode 
where the video tape 1 travels at such a low speed 
as to render reliable reading of the time code 
signal TC difficult, the tape speed signal SPD 
changes to a value representing the tape speed 
being less than the predetermined value. As a 
result, the gate circuit II closes to interrupt the time 



code signal TC to the time code counter 12. where- 
as the gate circuit 13 opens to communicate the 
time control pulse signal TCP to the clock terminal 
of the time code counter 12. At this time, the time 

s code counter 12 has a count corresponding to the 
address loaded by the last time code signal fed 
from the time code reader 10. Consequently, the 
time code counter 12 starts counting the time con- 
trol pulses TRCP from a count corresponding to 

w the address loaded by the last time code signal. 
The time code counter 12 responds to the 
forward/reverse signal FORE and counts the time 
control pulses upward when the video tape I travels 
in the forward direction and downward when the 

is video tape I travels in the reverse direction. The 
time code counter 12 produces an output signal 
TCout corresponding to the count of the time code 
counter 12. 

It is. therefore, apparent that there has been 
20 provided, in accordance with this invention, a video 
signal reproducing apparatus for providing a reli- 
able time related information even during a slow 
reproduction mode that fully satisfies the objects, 
aims and advantages set forth above. While this 
25 invention has been described in conjunction with a 
specific embodiment thereof, it is evident that 
many alternatives, modificastions and variations will 
be apparent to those skilled in the art. Accordingly, 
it is intended to embrace all alternatives, modifica- 
30 tions and variations that fall within the scope of the 
appended claims. 



35 



Claims 



I. An apparatus for use with a video tape (I) 
having a longitudinal track (LTC) having an address 
signal recorded thereon, and successive slant 
tracks (TRV) having a video signal recorded there- 
40 on and an information signal recorded thereon at 
predetermined intervals, comprising: 

(a) means for reproducing said video signal, 
said information signal, and said address signal; 
characterized in 
45 (b) means (27. 28. 31) responsive to said 

information signal for generating a control pulse 

signal (TCP); 

(c) address indication means (12) responsive 
to said address signal (TC) for providing an ad- 

so dress indication, said address indication means be- 
ing responsive to said control pulse signal (TCP) 
for providing an address indication; and 

(d) control means (II. 13) responsive to the 
speed of movement of said tape for coupling one 

55 of said address signal (TC) and said control pulse 
signal (TCP) selectively to said address indication 
means. 
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2. The apparatus as claimed in claim I. char- 
acterized in that said information signal (S6) is a 
^eld index signal recorded on one of a predeter- 
mined number of slant tracks (TRN..., TR, (N + X)) 
having one field of video signal recorded thereon. 

3. The apparatus as claimed in claim 2, char- 
acterized in that said information signal (S6) is an . 
address code signal reproduced upon completion 
of reproduction of one-field video signal. 

4. The apparatus as claimed in claim I, char- 
acterized in that said information signal (S6) is a 
block index signal recorded on each of data blocks 
into which each of said slant tracks (TRV) are 
divided. 

5. The apparatus as claimed in claim I, char- 
acterized in that said information signal (S6) is a 
track code signal recorded on each of said slant 
tracks (TRV). 

6. The apparatus as claimed in any one of 
claims I to 5. characterized in that said control 
means (II, 13) couples said address signal (TC) to 
said address indication means when the speed of 
movement of said tape (I) exceeds a predeter- 
mined value, said control means coupling said con- 
trol pulse signal (TCP) to said address indication 
means when the speed of movement of said tape 
is less that said predetermined value. 

7. The apparatus as claimed in claim 6, char- 
acterized in that said predetermined value is one- 
fourth of a normal speed. 

8. The apparatus as claimed in any one ur 
claims I to 7, characterized in that said address 
indication means provides a continuous address 
indication. 

9. The apparatus as claimed in any one of 35 
claims I to 8. characterized in that said address 
indication means including a counter (12) respon- 
sive to said address signal (TC) for accumulating a 
count corresponding to a value loaded by said 
address signal (TC) and responsive to said control *o 
pulse signal (RP) for updating said count, thereby 
accumulating a count corresponding to said ad- 
dress indication. 

10. The apparatus as claimed in claim 9. char- 
acterized in that said counter (12) including means 
responsive to the direction of movement of said 
tape (I) for counting said control pulse signal 
(TCP) upward when the tape (I) travels in a forward 
direction and downward when the tape travels in a 
reverse direction. 

so 



10 



75 



25 



30 



45 



55 



5 



0 279 885 



FIG. 3 



PUTC 



TIME CODE 
READER 



SPD 



A? 



TCP 

_1_ 



IE 



TC 



GATE 



FORE 



GATE 



I 



TIME CODE 
COUNTER 



FIG. 4 



5 

.11 

12 
TCout 



VlN 



20 
21 



s/p 



22 



x 

u 



S3 



27 



26 



23 



FIRST 
FIELD 
MEMORY 



24 



SECOND 

FIELD 
MEMORY 



A AAA 



25 
_L_ 



THIRD 
FIELD 
MEMORY 



WRITE 
ADDRESS 
COUNTER 



5/ 



S4 



L 



29 

JL 



< 



30 
J. 



p/s 



VOUT 



READ 
ADDRESS 
COUNTER 



28 

/ S5 



S2 
J— 



MEMORY 
SWITCHING 
CONT ROL 

r 



31 



S6 



TCP 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application numMr 

EP 87 10 2792 



a 

3 



DO CUMENTS CONSIDERED TO BE RELEVANT 

Cjution of document with indication , »*»ft «ppr opriata, 
of rafavam paaaagaa 



LATENT ABSTRACTS OF JAPAN, vol. 
2, no. 53, 17th April 1978 page 

163 E 78; & JP-A-53 17 307 
v SOMY K.K. ) 17-02-1978 

* Abstract; figures 5,6 

TECHNISCHE M I TTE I LUNGEN DES RFZ, 
yol. 29, no. 1, March 1985, 
pages 21-24, East-Berlin, DDR; 
l.-J. LAMPE: 

"Zeitkodesignalgerat DF 7020 

* Whole document * 



IDEM 

2P-A-0 138 699 (THOMSON-CSF) 
Whole document * 

1P-A-0 100 167 (SONY CORP.) 
* Whole document * 

3MPTE JOURNAL, vol. 88, no. 10, 
Dctober 1979, pages 712-715, 
Scarsdale, New York, US; G.W. 
BATES et al. : "Time code error 
correction utilizing a 



nicroprocessor 

* Whole document * 



-/- 



Tha praaart aaarcn raport haa baan drawn up for all claima 



Ratevant 
to claim 



.,5,6, 



CLASSIFICATION OF THE 
APPLICATION (int. CM) 



11 B 27/28 
11 B 27/34 



.,5,6, 



,7,9 



.,6,8- 



.,6,8- 

LO 



,5,6, 



TECHNICAL FIELDS 
SEARCHED (Int. CI.*) 



11 B 



Ptaca of aaarcn 

THE HAGUE 



tna aaarcn 



Examinar 

DAALMANS F.J. 



X : 
Y 

A 

O 
P 



CATEGORY OF CITED DOCUMENTS 

particularly relevant if taken atone ^ 
particularly relevant if combined with another 
document of tha aama category 
technological background 
non-written diactoaura 
intermediate document 



T • theory or principle underlying the^^^^^^ 

E • earlier patent document, but published on, or 

' after the filing date 
D : document cited in the application 
L : document cited for other reasons 

ft : member of the same patent family, corresponding 
document 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT numo., 

EP 87 10 2792 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Page 



Category 



Citation of document with indication, whare appropriate, 
of rotavant i 



Ratavant 

to claim 



CLASSIFICATION OF THE 
APPLICATION (int. CI.4) 



ATENT ABSTRACTS OF JAPAN, vol . 
B, no. 183 (P-296) ( 1620] , 23rd 
August 1984; & JP-A-59 72 691 

MATSUSHITA DENKI SANGYO K.K.) 
$4-04-1984 

Abstract; figures * 



ATENT ABSTRACTS OF JAPAN, vol. 
<), no. 133 (P-129) [1011] , 20th 
July 1982; & JP-A-57 58 274 

HITACHI SEISAKUSHO K.K.) 
$7-04-1982 

Abstract; figures * 



ATENT ABSTRACTS OF JAPAN, vol. 
<>, no. 329 (P-416) [2052] , 24th 
December 1985; <£ JP-A-60 154 369 

SONY K.K.) 14-08-1985 
Abstract * 



L-3,5 



1,2,4 



L,6,8. 
L0 



Tha praaant aaarch raport haa baan drawn up for ail clafcna 



TECHNICAL FIELDS 
SEARCHED (Int. CI.*) 



Placa ol a aa r ch 

THE HAGUE 



Data ot com ptat t o n of ma aaar c h 
30-10-1987 



Examinar 

DAALMANS F.J. 



St 
S 

| 

E 
5 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : parti cu tarty relevant if combined with another 

document of the seme category 
A : technological background 
O : non- written disclosure 
P : intermediate document 



T 
E 

D 
L 



theory or principle underlying the invention 
earlier patent document, but published on. or 
after the filing date 
document cited in the application 
document cited for other reasons 



member of the same patent family, corresponding 
document 



This Page Blank (uspto) 



